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INTRODUCTION
Catfishes of the family Pangasiidae have a
great economics important fish in Indonesia.
Hemibagrus nemurus, is one of the most ap-
preciated fish species for the consumers in
Sumatera and other Indonesia areas. This spe-
cies originally lives in river and open water
areas, but at present it almost becomes an ex-
tinct species due to over fishing. Its intensive
culture has not been possible due to the lack
of fry. In this context, the control of this repro-
duction in captivity represents a strategic goal.
Several research about behaviour and wild
resources of green catfish were conducted
by Samuel et al. (1995) and  breeding aspects
by Hardjamulia & Suhenda (2000); Sukendi
(2001). The grow out culture was conducted
by Muflikhah & Aida (1996) using fry which
were catched from wild.
The succeed in the artificial propagation
and fry rearing including feed aspects offers
new possibilities of seed availability for fish
farmers. The success of mass production of H.
nemurus fry was reached in fish hatchery,
Gandus, Palembang in 2008 (Suhenda &
Samsudin, 2008). This breeding succeed was
supported by using special quality of
broodstock feed. According to Izquierdo et al.
(2001); Woynarovich & Horvath (1980); Elliot
(1979); Wooton (1979); and Takeuchi &
Watanabe (1977), good quality broodstock
feed with perfect rations influences egg qual-
ity and good quality offsprings.
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ABSTRACT
The study was conducted to evaluate the different protein content of fish feed on
the growth performance of green catfish (Hemibagrus nemurus). Two thousand
fingerlings averaging 3.92±0.32 g of individual body weight were stocked in each
floating net cage (3m x 3m x 3m) in Musi River, South Sumatra. They were fed daily for
four months with feed protein content of 27% and 31%. The feed was given in pelleted
form at 4%-8% of the total body weight. The result showed that the feed with 31%
protein content gave better performance and significant different (P<0.05) than 27%
protein feed. The feed content 31% protein was optimum for green catfish fingerlings
and gave higher average individual weight gain (80.48 g), specific growth rate (2.67%),
fat retention (29.48%) and better feed conversion ratio (2.28). Survival rates were the
same for 2 treatments and ranged between 94.17%-95.18%
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Feed has an important role in the success
of fish culture. There are three main factors an
influencing on growth rate: protein level, feed-
ing rate, and energy content in the diet. They
are all related and influenced by each other.
Therefore, optimal level of protein should be
defined. Protein is the most important nutrient
in fish feed from the stand point of growth per-
formance and total feed cost. Although pro-
tein can readily utilized as energy, protein has
to be utilized for protein purposes instead of
converting into energy (NRC, 1983; Lovell,
1988). The purposes of protein are for body
maintenance, building body structure, body
protein, and growth (Cowey & Sargent, 1972;
Khan et al., 1973). Catfishes need feed with
protein content of 30%-32% for their growth.
At presents, H. nemurus has a great poten-
tial to be cultured in floating net cage, earthern
pond, bamboo cage (in the river) etc. The breed-
ing and larval rearing of this species under
control condition were successful. This spe-
cies was fast adapted and good respond to
artificial feed Hardjamulia & Suhenda (2000).
In the  framework of development of fish farm-
ing in South Sumatra, rearing of fish in floating
net cages need to be done. There were 27 %
and 31% of protein feed content which  is avail-
able in the market. Evaluation of fish  growth
with available commercial fish in the floating
net cage provides an overview of the perfor-
mance of baung fish to the fish farmers. The
study was conducted in floating net cage (be-
longed to the fish farmer) with the target con-
sumption size (100-150 g fish-1). The objec-
tive of this study was to define the protein
content of the feed which influenced growth
of H. nemurus fingerlings.
MATERIALS AND METHODS
Experimental Fish and Culture
Facilities
Experimental fish were obtained from sexu-
ally mature brood stock cultured in earthern
ponds. They were induced to spawn using hor-
mone injection. The obtained fry were reared
for two weeks in hapa. The fry were harvested
and selected for homogenous population. Two
thousand fingerlings averaging 3.92±0.32 g
of individual body weight were stocked in each
of floating net cage. The size of each floating
net cage was (3 m x 3 m x 3 m) and located in
Musi River, Palembang. The experimental fish
were acclimatized to experimental facilities for
two weeks prior to the experiment. The period
of the experiment was 4 months.
Feed and Feeding
Two commercial diets (sinking type) were
used as experimental feed. The proximate
analysis of experimental diet is given in Table1.
It showed that the protein content of the
pelleted feeds were 27% and 31% with each
diet contain 2840 kCal/kg feed and 2890 kcal/
kg feed, respectively (based on calculation)
(Table 1). Each diet was fed to the fish with
daily feeding rate of 4%-8% of the biomass.
Fish were fed four times daily (at 8.00; 12.00;
16.00; and 20.00). Feeding allowances were
adjusted every 1 month based on the new to-
tal weigh of fish in every cage after sampling.
Data Analysis
Completely randomized design was used
in this experiment with 2 treatments (feed con-
tain 27% and 31% protein). Each treatment has
3 replications.
Parameters were calculated using equation
as follows:
? Specific growth rate (Castell & Tiews, 1980)
Table 1. Analysis proximate of experimental diets (dry basis)
Note: NFE = Nitrogen free extract
Protein Fat Ash Crude NFE
Diet A 7.2 27.1 7.48 10.46 3.46 51.5
Diet B 5.6 31.54 6.65 8.84 2.98 49.99
Diets
Moisture 
(%)
Nutrient  content  (%)
where:
a = Specific growth rate (%)
Wf = Final weight (g)
Wi = Initial weight (g)
a  =
ln Wf - ln Wi
Number of days
x 100%
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? Protein efficiency ratio (Castell & Tiews,
1980)
first sampling, it  has not clearly seen the dif-
ference between the treatment effect. At that
time, it was  still in a period of adaptation. Weight
difference between the two feed in each
sampling was 0.54 g, 1.36 g, 4.61 g, and 8.42 g
respectively.
There was significant different (P<0.005)
between treatments for feed conversion ratio
(Table 3), while survival rate was not signifi-
cant different (P>0.05) between two treat-
ments. The survival rate ranged between
94.17% - 95.18% (Table 3).
The values of protein efficiency ratio, pro-
tein retention, and fat retention were signifi-
cant different (P<0.05) between treatments
(Table 4).
The result of experiment showed that the
specific growth rate (2.67%) of fish which were
fed with 31% protein feed was higher than that
27% protein (Table 2). This value also higher
than Hemibagrus nemurus specific growth rate
(1.29%) which was fed by (29%-30%) protein
feed (Hardjamulia & Suhenda, 2000). Millamena
et al. (2002) stated that protein is the most im-
portant nutrient. Protein is important for tissue
building, hormone, and enzyme which are
used for growth processes. The result of
Pongmaneerat et al. (1993) studied on com-
mon carp showed that 32% protein feed gave
better growth compare to feed containing low
protein.
The high level protein content increases
an individual body weight (Figure 1). This is
indicated that 31% protein feed gave better
fish body growth. Hemibagrus nemurus fed
with 31% protein feed reached better feed
conversion ratio (2.28) than that of 27%. The
value of feed conversion ratio is an indicator
of feed effectivity. The value (2.28) of this feed
conversion ratio is also better than that of 3.30,
? Protein retention (Viola & Rappaport, 1979)
PER  =
Weight gain (g)
Protein feed consumed (g)
? Fat retention (Viola & Rappaport, 1979)
PR  =
Protein weight gain (g)
Protein feed consumed (g)
x 100%
? Feed conversion ratio (NRC, 1977)
FR  =
Fat weight gain (g)
Fat feed consumed (g)
x 100%
RESULT AND DISCUSSION
The result showed that there was signifi-
cant different (P<0.05) between treatments for
specific growth rate value. Specific growth
rate value (2.67%) for 31% protein was higher
than that of 27% protein feed (Table 2).
Average individual weight (84.38 g) for 31%
protein was higher than of 27% protein (78.98
g). The final weight of fish which was fed by
31% protein was 21.64 times or increase up to
2164%. The average individual weight every
sampling is presented on Figure 1. On the
second sampling, the growth difference of the
two protein conten were newly seen. On the
Table 2. Specific growth rate (%), average individual weight (g) and final weight (g)
of green catfish during 4 months rearing period.
Note: Number followed by the same letter is not significantly different
Note: *=Final weight/initial body weight (x 100 %)
Treatment/Feed 
protein content  
(%)
Specific 
growth rate    
(%) 
Average individual 
weight  gain      
(g)
Final weight      
(g)
27 2.57a ± 0.05 72.01a ± 4.36 78.98 (2005%*)
31 2.67b ± 0.04 80.48b ± 2.09 84.38 (2164%)
where:
FCR = Feed Conversion Ratio
Wt = Total final weight (g)
Wo = Total initial weight (g)
D = Total weight of dead fish (g)
FCR  =
Total weight of feed fed (g)
(Wt + D) - Wo
x 100%
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conducted by Hardjamulia & Suhenda (2000)
study. Survival rates of Hemibagrus nemurus
which were cultured in floating net cages, in
Musi river varied from 94.17%-95.18%.
Fish culture in floating net cage gave bet-
ter result compare to the earthern pond with
lower water circulation (Zonneveld & Huisman,
1990). Fish culture in floating net cage with
optimal feed and feeding will give better feed
conversion ratio and survival rate.
Protein retention is an indication the effort
of fish in using and storing protein in body
tissue. The value of protein retention for 27%
protein feed (23.17%) was higher than that of
31% protein (20.74%). The difference of this
result was probably caused the protein qual-
ity which was used in the feed. Protein reten-
tion value is depend on protein quality, amino
acid composition and energy protein ratio of
the feed (Pongmaneerat et al., 1993).
Deposition of fat in the body or fat reten-
tion is related to the energy and carbohydrate
content of the feed. Fat retention for 31% pro-
tein feed was higher (29.48%) than that of 27%
protein feed.
Table 3. Feed conversion ratio and survival rate (%) for each treatment
Treatment/Feed protein 
content  (%)
Feed conversion 
rat io
Survival rate
27 2.46a ± 0.15 94.17a ± 4.26
31 2.28b ± 0.07 95.18a ± 1.06
Note: Number followed by the same letter is not significantly different
Table 4. Protein efficiency ratio, protein retention (%), and fat retention (%) of
Hemibagrus nemurus during 4 months rearing period
Treatment/Feed protein 
content  (%)
Protein efficiency 
rat io
Protein 
retent ion
Fat  retent ion
27 1.63a ± 0.10 23.17a ± 4.36 22.17a ± 1.14
31 1.48b ± 0.05 20.74b ± 2.09 29.48b ± 0.73
Note: Number followed by the same letter is not significantly different
Figure 1. Average body weight (g/ fish) each sampling time
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CONCLUSION
Base on observed data, 31% protein feed
gave better growth performances for
Hemibagrus nemurus which were cultured in
floating net cage.
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